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(57) ABSTRACT 

A cable that has a cable core which includes a plurality of 
pairs of insulated conductors, a barrier layer Surrounding at 
least one pair of the insulated conductors, and at least one 
shielding layer that is provided between the plurality of pairs 
of insulated conductors. The barrier layer may be non-con 
ductive and the shielding layer may be conductive. 
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1. 

CABLE WITH BARRIER LAYER 

RELATED APPLICATION 

This application claims priority under 35 U.S.C. S 119 to 5 
U.S. Provisional Application Ser. Nos. 61/390,021 and 
61/393,606, filed Oct. 5, 2010 and Oct. 15, 2010, respectfully, 
both entitled Cable With Barrier Layer, the subject matter of 
each of which is herein incorporated by reference. 10 

FIELD OF THE INVENTION 

The present invention generally relates to a cable that uses 
one or more barrier layers applied over cable elements that 
require separation and isolation, such as conductor pairs and 
the like. 

15 

BACKGROUND OF THE INVENTION 

2O 
A conventional communication cable typically includes a 

number of insulated conductors that are twisted together in 
pairs and Surrounded by an outer jacket. The insulated con 
ductors often have a large diameter due to the thickness of the 
insulation for reducing or correcting the affect of the cable's 25 
shield on impedance. Also, a large crossweb separator, tape 
separator or plurality of tape separators are usually added to 
the cable core to provide the required electrical isolation 
between the wire pairs to reduce interference or crosstalk. 
Crosstalk often occurs because of electromagnetic coupling 30 
between the twisted pairs within the cable or other compo 
nents in the cable. Conventional cables also often require tight 
twist lays on the individual lays of the conductor pairs to 
reduce pair-to-pair noise coupling. Such use of large insu 
lated conductors, large separators, and tight pair lays, how 
ever, significantly increases the overall size of the cable. 

35 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a cable that 40 
comprises a cable core which includes a plurality of pairs of 
insulated conductors, a barrier layer Surrounding at least one 
pair of the insulated conductors, and at least one shielding 
layer that is provided between the plurality of pairs of insu 
lated conductors. The barrier layer may be non-conductive 
and the shielding layer may be conductive. 
The present invention also provides a cable that comprises 

a cable core that includes at least first and second of pairs of 
insulated conductors, a barrier layer that Surrounds each of 50 
the first and second of pairs of insulated conductors, and at 
least one of the first and second pairs of insulated conductors 
has a shielding layer provided on the barrier layer. The barrier 
layers may be non-conductive and the shielding layer may be 
conductive. 55 
The present invention also provides a cable that comprises 

a cable core that includes a plurality of pairs of insulated 
conductors, and a barrier layer that Surrounds at least one of 
the plurality of pairs of insulated conductors. The barrier 
layer may be formed of a non-conductive material with con- 60 
ductive particles suspended within the non-conductive barrier 
layer. 
The present invention may further provide a cable that 

comprises a cable core that includes a plurality of pairs of 
insulated conductors and a barrier layer Surrounding at least 65 
one of the plurality of pairs of insulated conductors. The 
barrier layer may be formed of a non-conductive material. A 

45 

2 
shielding layer formed of a non-conductive layer with con 
ductive particles Suspended within the shielding layer Sur 
rounds the barrier layer. 

Other objects, advantages and salient features of the inven 
tion will become apparent from the following detailed 
description, which, taken in conjunction with the annexed 
drawings, discloses a preferred embodiment of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and many of 
the attendant advantages thereof will be readily obtained as 
the same becomes better understood by reference to the fol 
lowing detailed description when considered in connection 
with the accompanying drawings, wherein: 

FIG. 1 is a cross-sectional view of a cable in accordance 
with a first exemplary embodiment of the present invention; 

FIGS. 2A and 2B are each a cross-sectional view of a cable 
in accordance with a second exemplary embodiment of the 
present invention; 

FIG. 3 is a cross-sectional view of a cable in accordance 
with a third exemplary embodiment of the present invention; 
and 

FIG. 4 is a cross-sectional view of a cable in accordance 
with a fourth exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1, 2A, 2B, 3 and 4, a cable according to 
exemplary embodiments of the present invention generally 
includes a barrier layer orjacket that surrounds the pairs of 
insulated conductors of the cable. A shielding layer may also 
be provided between the pairs that is either disposed on the 
barrier layer (e.g. shielding layer 130) and/or separate from 
the barrier layer (e.g. shielding 350). The use of the barrier 
layer reduces the overall size of the cable for several reasons. 
One, the insulated conductor size is reduced because the 
barrier layers may mitigate the effects of the cable's shielding 
layer on impedance. Thus, the overall thickness of the insu 
lation over the conductors of the pairs may be reduced while 
maintaining the same nominal impedance and the same diam 
eter of the conductors prior to insulating. Two, the barrier 
layers increase the physical distance between the pairs of the 
cable which significantly reduces internal crosstalk emitted 
from one pair to another, thereby eliminating the need for a 
bulky separator, such as a crossweb. Third, the shielding of 
each prospective pair by the barrier layers further reduces 
internal crosstalk, which then permits longer pair lay lengths 
to be employed. By decreasing the pair lay length, the helical 
distance of the signal transmission traveling along the pair is 
reduced which causes the signal transmission to be less 
attenuated. This allows the diameter of each conductor within 
the pair to be reduced. Moreover, the improved shielding due 
to the barrier layers and reduction of interference allows the 
cable to accommodate high speeds, such as 40 Gb/s Ethernet 
applications, with improved performance. 
A first exemplary embodiment of the present invention is 

illustrated in FIG. 1 showing cable 100. The cable 100 gen 
erally includes a plurality of pairs 110 of insulated conduc 
tors. The conductors of each pair 110 are preferably twisted 
together. A barrier layer 120 is extruded over each pair 110. 
thereby isolating the pairs from one another. Each barrier 
layer 120 completely surrounds a respective pair 110. The 
thickness of the barrier layer is at least 25%, and preferably 
about 35%-125% of the thickness of the insulation of the 
individual conductors of the wire pairs 110 of the cable. For 
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example, the thickness of the barrier layer is preferably 
0.0035-0.0125 inches when the insulation thickness around 
the conductor is 0.0100 inches. 

Each barrier layer 120 may be formed of a non-conductive 
material. Such as polypropylene or polyethylene, or a fluo 
ropolymer, such as FEP, ECTFE, MFA, PFA and PTFE. The 
barrier layer 120 may also be formed of woven or non-woven 
fiberglass fiber or non-conductive textile fiber. In addition, the 
barrier layer 120 can be a non-conductive material which 
includes fibrous filler strands, in particular, woven or non 
woven Strands of fiberglass. Such fiberglass Strands can be 
added to the dielectric to improve the flame and smoke prop 
erties of the tube. Fiberglass is typically neutral when com 
pared to the flame and Smoke properties of dielectric materi 
als, such as fluoropolymers and olefins. The neutral fiberglass 
strands displace some of the dielectric material of the barrier 
layer. Also, the barrier layer 120 could include more than one 
type of non-conductive material embedded in the layer and/or 
multiple layers of different non-conductive materials. Use of 
different dielectric materials, such as olefins and fluoropoly 
mers, also helps to balance the Smoke and flame properties of 
the cable to achieve compliance with various fire safety 
requirements for commercial building installations, such as 
the NFPA 262 requirements for plenum rated cables and UL 
1666 for riser rated cables. 
A shielding layer 130 is preferably provided over each 

barrier layer 120. The shielding layer 130 may beformed of a 
conductive material. The shielding layer 130 may be foil, for 
example, that is wrapped around each barrier layer 120 of the 
pairs. The foil may be provided with a backing to facilitate 
application of the shielding layers 130 to the barrier layers 
120. As an alternative to a foil layer, the shielding layers 130 
may be a coating applied to the outer Surfaces of the barrier 
layers 120 of the pairs 110. For example, the coating or 
shielding layer may be applied by Screen or inkjet printing. 
The shielding layer 130 may also be applied by spray, wipe 
on, pressure, electrostatic deposition, chemical deposition 
and thermal spray techniques, which coat or embed a conduc 
tive layer of conductive particles into the outer surface of the 
barrier layer 120. This conductive particle application or 
deposition may be covered with an additional layer of acrylic, 
enamel or polymer adhesives to further bind the particles. The 
shielding layer 130, in yet another alternative, may be an 
extruded layer, that contains conductive particles on the outer 
surface of the barrier layers 120 of the pairs 110. 

In accordance with a preferred embodiment, the shielding 
layer 130 may be discontinuous. That is, the shielding layer 
130 may be formed of conductive segments disposed on a 
Substrate as disclosed in commonly owned, co-pending U.S. 
application Ser. No. 13/246,207 entitled Cable Barrier Layer 
With Shielding Segments, filed concurrently herewith, the 
subject matter of which is herein incorporated by reference. 
The shielding layer 130 may also be formed of conductive 
particles provided in high concentration in segments of the 
Substrate or an extruded layer containing conductive particles 
which is further processed to create segments. Alternatively, 
the shielding layer 130 may be continuous. 

The plurality of pairs 110 form the cable's core. An overall 
jacket 140 surrounds the core of pairs. Because the barrier 
layers 120 more effectively isolate and shield the conductor 
pairs 110, the wall thickness of the jacket 140 may be a 
standard thickness to obtain applicable performance and 
maintain a smaller overall cable diameter. That is, unlike 
conventional cables, the thickness of the jacket 140 does not 
need to be increased to create physical cable separation to 
lessen alien crosstalk between adjacent cables. 
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4 
As seen in FIG. 2A, a cable 200 according to a second 

exemplary embodiment of the present invention is similar to 
the cable 100 of the first embodiment, except that an overall 
shielding 250 is wrapped around the core of cable pairs 110. 
Like cable 100, the cable 200 of the second embodiment 
includes a plurality of pairs of insulated conductors 110. Each 
pair preferably includes a barrier layer 220 similar to the 
barrier layer 120 of the first embodiment. At least one or more 
pairs 210 of the insulated conductors includes a shielding 
layer 230 over the barrier layer 220 as in the first embodiment, 
as seen in FIG. 2A. Alternatively, one or more of the remain 
ing pairs of insulated conductors may not include a shielding 
layer 230. The overall shielding 250 is provided around all of 
the pairs forming the core of the cable. This overall shielding 
250 is preferably discontinuous along the length of the cable. 
The overall shielding 250 may alternatively be continuous. 
An overall jacket 240 surrounds the overall shielding layer 
250 and the cable's core of pairs. Although it is preferable that 
all of the pairs 110 of the cable 200 include a barrier layer 220, 
with or without the shielding layer 230, one or more of the 
pairs 212 may not have a barrier layer, as seen in FIG. 2B. 

FIG. 3 illustrates a third exemplary embodiment of the 
present invention. Cable 300 is similar to cable 200 of the 
second embodiment, except that the overall shielding is pro 
vided between the pairs. More specifically, the cable 300 
includes one or more pairs 110 that has both a barrier layer 
320 and a shielding layer 330, like in the first and second 
embodiments. Cable 300 also has one or more pairs 312 that 
only includes a barrier layer 320, like in the second embodi 
ment. A shielding 350 may extend between the pairs 110 and 
312, as seen in FIG. 3. Preferably, end portions 352 of the 
shielding 350 at least partially wrap around the pairs 312, 
which do not include a shielding layer 330. An overalljacket 
340 surrounds the core of pairs and the second shielding 350 
therebetween. 
As seen in FIG. 4, a cable 400 according to a fourth 

embodiment of the present invention is similar to cable 300 of 
the third embodiment, except that one or more pairs does not 
include a barrier layer or shielding layer. In particular, the 
cable 400 includes one or more pairs 110 that has both a 
barrier layer 420 and a shielding layer 430, similar to the 
embodiments above. The cable 400 also has one or more pairs 
414 that has neither a barrier layer nor a shielding layer. 
Instead, a shielding layer 450 is provided between the pairs 
110 and 414, as seen in FIG. 4. Like in the third embodiment, 
end portions 452 of the shielding 450 preferably partially 
wrap around the pairs 414. An overall jacket 440 surrounds 
the pairs 110 and 414 and the second shielding 450 therebe 
tWeen. 

Although the barrier layers of the exemplary embodiments 
of the present invention are preferably extruded over the 
conductor pairs, the barrier layers may be formed as a split 
tube as disclosed in commonly owned co-pending U.S. appli 
cation Ser. No. 13/227,125, entitled Cable With A Split Tube 
and Method For Making The Same, filed on Sep. 7, 2011, the 
subject matter of which is hereby incorporated by reference. 
As an alternative to adding the shielding layer onto the 

barrier layer as discussed above, conductive material or par 
ticles may be suspended within the non-conductive material 
of the barrier layer or disposed on an outer surface thereof, as 
disclosed in commonly owned co-pending application Ser. 
No. 13/246,183 entitled Shielding For Communication 
Cables Using Conductive Particles, filed concurrently here 
with, the subject matter of which is herein incorporated by 
reference. That would create a conductive or semi-conductive 
barrier layer that provides shielding without the added coat 
ing or shielding layer. For example, the barrier layer may be 
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formed of a dielectric material. Such as an olefin, like polypro 
pylene or polyethylene, or a fluoropolymer, like FEP, ECTFE, 
MFA, PFA and PTFE, that contains conductive particles such 
as, aluminum, copper, iron oxides, nickel, Zinc, silver and 
carbon nano-fibers. 

While particular embodiments have been chosen to illus 
trate the invention, it will be understood by those skilled in the 
art that various changes and modifications can be made 
therein without departing from the scope of the invention as 
defined in the appended claims. For example, although the 
cables of the exemplary embodiment are shown as having 
four conductor pairs, any number of pairs may be used. More 
over, the present invention contemplates that any combina 
tion of pairs may be used with or without barrier layers and 
shielding layers. 
What is claimed is: 
1. A cable comprising: 
a cable core comprising: 

first and second insulated pairs of conductors, each con 
ductor of said first and second insulated pairs of con 
ductors being Surrounded by an insulation layer, 

a barrier layer Surrounding said first insulated pair of 
conductors, said barrier layer being non-conductive; 
and 

a shielding layer having a pair of opposing edges and a 
central portion disposed between said opposing 
edges, said shielding layer Surrounding said second 
insulated pair of conductors, said shielding layer 
being conductive and separate from said barrier layer, 
and 

an outerjacket Surrounding the cable core, wherein: 
said central portion of said shielding layer is routed 
between said first insulated pair of conductors and 
said second insulated pair of conductors; 

said first insulated pair of conductors is interposed 
between one of said opposing edges and said central 
portion; and 

said barrier layer Surrounding said first insulated pair of 
conductors contacts the outer jacket. 

2. A cable according to claim 1, wherein said barrier layer 
has a thickness that is at least 0.0035 inches. 

3. A cable according to claim 1, wherein said shielding 
layer is discontinuous. 

4. A cable according to claim 1, wherein said shielding 
layer is foil. 

5. A cable according to claim 1, wherein said barrier layer 
is formed of one or more olefins or one or more fluoropoly 
CS. 

6. A cable according to claim 1, wherein said barrier layer 
is formed of one of an olefin, fiberglass, a fluoropolymer filled 
with a fiberglass fiber, and a non-conductive textile fiber. 

7. A cable according to claim 1, wherein said barrier layer 
comprises one of more layers of olefins or fluoropolymers. 

8. A cable comprising: 
a cable core comprising: 

first and second insulated pairs of conductors, each con 
ductor of said first and second insulated pairs of con 
ductors being Surrounded by an insulation layer, 

a barrier layer Surrounding said first insulated pair of 
conductors, said barrier layer being non-conductive; 
and 

a shielding layer having a pair of opposing edges and a 
central portion disposed between said opposing 
edges, said shielding layer provided on said second 
insulated pair of conductors, said shielding layer 
being conductive and separate from said barrier layer, 
and 
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6 
an outer jacket Surrounding the cable core, wherein: 

said central portion of said shielding layer is routed 
between said first insulated pair of conductors and 
said second insulated pair of conductors; 

said first insulated pair of conductors is interposed 
between one of said opposing edges and said central 
portion; and 

said barrier layer Surrounding said first pair of insulated 
conductors contacts the outer jacket. 

9. A cable according to claim 8, wherein said shielding 
layer is discontinuous. 

10. A cable according to claim 8, wherein said shielding 
layer is foil. 

11. A cable according to claim8, wherein each barrier layer 
has a thickness that is at least 25% of a thickness of the 
insulation of each conductor. 

12. A cable according to claim 8, wherein a thickness of 
each barrier layer is at least 0.0035 inches. 

13. A cable comprising: 
a cable core comprising: 

first and second insulated pairs of conductors, each con 
ductor of said first and second insulated pairs of con 
ductors being Surrounded by an insulation layer, 

a barrier layer Surrounding said first insulated pair of 
conductors, said barrier layer being formed of a non 
conductive material having conductive particles dis 
posed on an outer Surface of said barrier layer; 

a shielding layer having a pair of opposing edges and a 
central portion disposed between said opposing 
edges, said shielding layer Surrounding said second 
insulated pair of conductors, said shielding layer 
being conductive and separate from said barrier layer; 
and 

an outer jacket Surrounding the cable core, wherein: 
said central portion of said shielding layer is routed 
between said first insulated pair of conductors and 
said second insulated pair of conductors; 

said first insulated pair of conductors is interposed 
between one of said opposing edges and said central 
portion; and 

said barrier layer Surrounding said first insulated pair of 
conductors contacts the outer jacket. 

14. A cable according to claim 13, wherein said barrier 
layer is formed of an olefin or fluoropolymer with conductive 
particles of one or more of aluminum, copper, iron oxides, 
nickel, Zinc, Silver or carbon nano-fibers Suspended in said 
barrier layer. 

15. A cable according to claim 13, wherein said barrier 
layer is formed into discontinuous segments. 

16. A cable according to claim 13, wherein said barrier 
layer has a thickness that is at least 35% of the thickness of the 
insulation of each conductor. 

17. A cable comprising: 
a cable core comprising: 

first and second insulated pairs of conductors, each con 
ductor of said first and second insulated pairs of con 
ductors being Surrounded by an insulation layer, and 

a shielding layer having a pair of opposing edges and a 
central portion disposed between said opposing 
edges, said shielding layer being non-conductive and 
Surrounding said second insulated pair of conductors; 
and 

an outer jacket Surrounding the cable core, wherein: 
said central portion of said shielding layer is routed 

between said first insulated pair of conductors and said 
second insulated pair of conductors; and 
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said first insulated pair of conductors is interposed between 
one of said opposing edges and said central portion. 

18. A cable according to claim 17 further comprising a 
barrier layer Surrounding said first insulated pair of conduc 
tors, wherein said barrier layer is an olefin or a fluoropolymer; 5 
and said shielding layer is an olefin or fluoropolymer with 
conductive particles of one or more of aluminum, copper, iron 
oxides, nickel, Zinc, silver or carbon nano-fibers suspended in 
the shielding layer. 

19. A cable according to claim 17, wherein said shielding 10 
layer is formed into discontinuous segments. 

20. A cable according to claim 17 further comprising a 
barrier layer Surrounding said first insulated pair of conduc 
tors, wherein said barrier layer has a thickness that is at least 
35% of the thickness of the insulation of each conductor. 15 

21. A cable according to claim 17 further comprising a 
barrier layer Surrounding said first insulated pair of conduc 
tors, said barrier layer being formed of a non-conductive 
material and contacting the outer jacket. 

22. A cable according to claim 17 wherein the shielding 20 
layer comprises a non-conductive layer with conductive par 
ticles disposed on an outer Surface. 

k k k k k 


